Mount preparation and ion probe analysis is credited to the Canadian Centre for Isotopic Microanalysis (CCIM) at the University of Alberta. Minerals were arrayed on double-sided tape, cast in 25 mm epoxy disks, and then ground and polished using diamond grits. The CCIM primary reference materials (RMs) are olivine S0013D (Mg# = 0.93) and S0103 (Mg# = 0.744). The mounts were coated with 10 nm of high-purity Au prior to scanning electron microscopy (SEM) utilising a Zeiss EVO MA15 instrument. Beam conditions were 15kV and 3 nA sample current. A further 40 nm of Au was subsequently deposited on the mount prior to SIMS analysis.
estimates for δ 18 OVSMOW average ±0.21 ‰. Table S-1 δ 18 O and major elements for cratonic olivine samples in this study. Major elements from Boyd and Finnerty (1980) , Boyd et al. (1997) , Canil et al. (1994) , Carlson et al. (1999) , Fitch et al. (1983) , Griffin et al. (1993) , Heaman et al. (1997) , Heaman et al. (2004) , Irvine et al. (2003) , König et al. (2014) , Kopylova and Russell, (2000) , Kopylova et al. (1999) , Kramers and Smith (1983) , , Larsen et al. (1992) , Lowry et al. (1999) , Mather (2012) , , Pearson et al. (2004) , Pearson et al. (1995a) , Pearson et al. (1995b) , Richardson (1986) , Sand et al. (2009) , Secher et al. (2009) , Yudin et al. (2014) , Viljoen (1994) , Wartho and Kelley (2003) , Wittig et al. (2010) . Rapp et al. (1999) , water-fluxed depleted mantle melt from (Mitchell and Grove, 2015) . ∆ 18 Ocrystals-melt from Eiler (2001). Initial oxygen fugacity set at QFM-1. *Initial slab melt δ 18 O is an average of the lava section of an ophiolite compilation model (Ickert et al. 2013 (2000) . Eclogite data from Appleyard (2000), Barth et al. (2001) , Beard et al. (1996) , Deines et al. (1991) , Garlick et al. (1971) , Jacob et al. (1994) , Malkovets et al. (2003) , Neal et al. (1990) , Ongley et al. (1987) , Schmickler et al. (2004) . 
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